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Wingrasscoverfollowing sitepi~parationof sandhills

KENN~rB W. OUTCALT
USDA Frnv.r/ .1’en’ic~, Seidhe.s:emForest&p. St&

P 0. lox 14524,GainesvilLe,IX. i2604

Wiregrass (A nsi~da :r,~csa Michx.) isakeystone apecins in the longleaf pine (PinuspaJuue,~.sMill.) community
of the southeastern Coastal Pi.in. USA, providing the fuel f~r sucirning ground fires. This survey assessed
the impact so wiregrass cover of different site preparation techniques. AU aandhulls sites regenerated to
loogleaf pine in the past S years on the Ocala National Forest, Flonda were sampled. Hexazinoac applied at
rates up to 2 kgAia, dd riot adversely impact wiregrass cover on sandhills sites. Arias treated with
&exazinone and a double dnnn chopper had about hatCthe wiregrass cover t~und on untreated or bexazinone
only areas. In an operational comparison of Garlon with single chopping. single chopping treatments had less
than one third the wiregrass cover found on herbicide treated areas. Double shopped sites averaged less than
2 percent wiregrass cover. Thus, herbicide mnatments appear superior to chopping for reducing woody
competition while maintaining wiregrass in seedhills loogleaf communities. If chopping is used, it should
be a single chop plus a herbicide rather than double chopping.

Intsnductjoui

Wiregrass or pineland threcawn (A ristida stricta
Michx.) is a major understory species in the slash
pine (Pinsr.r elliouji Engelm.), South Florida slash
pine (P. gJJiogii var. densa Little and Dorman),
longleaf pine (P.palustrisMill.) - slash pine. longleaf
pine, and longleaf pine - scrub oak types of the
Atlantic coastal plain CEyre 1980). It is most
prevalent on infertile sands ranging from poorly-
drained soils, typified by the Leon series (sandy.
siliceous, thermic, Aeric Haplaquod) to excessively-
drained soils like Lakeland (therinic. coated Typic
Quartzipsamment).Pine - wiregrass comm unitiesonce
covered more than 10 million ha, from North
Carolina to Florida (Southern Section SRM 1974).
Although the overstory was southern pines, wiregrass
Was a critical component of the ecosystem. Fire was
a frequent natural occurrence across much ofthe area,
maintaining the pine - wiregrass communities
(Christensen 1981). The accumulation of dead
WiregraSs furnished the fuel necessamy to carry these
ground fires. Thus, wiregrass significantly influenced
the natural fire regime and thereby the plant
community (Clewell 1989). Some land managers
have recognizedwiregrass as an important fuel source
for prescribed fires (Christensen 1981). These r~s
reduce the risk of damaging wildfirea and control the
invasion of pine - wiregrass areas by hardwood
species (Komarek 1977). In longleafpine stands fires
also control brown spotneedle blight (Scirrhio acicola
(Deem.) Siggers). which can severely limit growth
and survival of
seedlings (Boyer 1975). In additiott, the u.ndcrstory
or Wgr~.g~ maintains a more favorable soil
Cflvronment by improving soil structure and water
and nutrient holding capacity (Snedaker and Lugo
1972).

Its ability to develop a dense root mat just below
the soil surface makes wiregrass a strong competitor

during the pine regeneration phase (Haines et al.
1975). This competition can be especially severe on
dry sites where wiregrass can significantly reduce
pine seedling survival (Scheer and Woods 1959).
Numerous mechanical systems have been tested for
reducing the amount of wiregrass competition when
pine stands are being regenerated. Single treatments
with a single drum chopper disturb but do not
seriously affect wiregrass (Orelen 1959, Sheer and
Woods 1959). Two passes with a double drum
chopper, will nearly eliminate the wiregrass
component (Grelen 1962) on dry sandhills sites and
greatly reduces it on flatwoods sites (Moore 1974).
It is similarly reduced on flatwoods sites by other
dual mechanical site preparation treatments such as
disking and bedding and reduced further by the triple
treatment of disk.ing and double bedding (Schultz and
Wilhite 1974). Since wiregrass is a key species in
the community, land managers need site preparation
techniques which only temporarily reduce wiregrass
cover. This means limiting the destruction of
wiregrass clones or bunches, because reproduction
from seed is rare (Clewell 1989). This survey was to
gain insight into the impact to wiregrass cover on
sandhills sites of different site preparation systems.

Ma~dals and Meu,o~

The Ibidy was conducted on the Ocula National Forest
located in the central highlands region of Florida, USA.
Most of the forest is covered by deep sandy soils fl’om relic
dunes formed during the Pleistocene as sea level ins. and
fell. Sand pine sciub, a mixture of sand pine and shrubby
hardwoods with scierophyllus leaves, u the most prevalent
community type on the forest. Within this matrix of sand
pine scrub exist islands of longleaf pine growing in open
stands with scattered clumps of swderstwy oaks and a
ground cover dominated by wiregrass. A portion of this
tongleaf area on the forest needs restoration to eliminate off
site pines. to reduce the hardwood component and to
reestablish loegleaf pine. Some sites have slash pine
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plantations on them, while others have been invaded by
sand pine or acnzb oaks during a 30 year era of fire
exclusion.

All of the S3 sandhills wiregrass - longleaf sites on the
forest regenerated between 1985 and 1990 were sampled.
Wiregrass cover was assessed during the late summer and
autumn of 1990 along 30-rn fine transects by the line-
intercept method (Mueller-Doinbois and Ellenberg 1974).
A total of 12 transects were established from random
starting points in each area. The number of 15-cm
segments containing wiregrass were counted and recorded
for each transect. Ocala National Forest records were
searched to determine date and method of site preparation
and method of planting. Wiregrass cover data were also
collected from 31 uncut mature natural longleaf stands.
These stands were a ssratiried random sample of all
sandhills longleaf stands on the forest greater than 50 years
old.

Four study sites had received no site preparation before
regeneration (Table 1). Hexazinone was used on 47 of the
sites with 22 treated with liquid and 25 with the granular
form. The liquid was applied using either a boom sprayer
or backpack sprayer while granules were spresd with an
Omni sir spreader. The boom sprayer gives broadcast
coverage. A spot gun was used with the backpack sprayer
with spots spaced on a 2 meter square grid. Application
rates varied from I to 2 kg/ha of active ingredient for liquid
treatments and from 1.1 to 1.7 kg/ha with the granular form
of hexazinone. Ten sites treated with granules and 12 with
liquid hexazinone were also given a single pass with a
double dnztn chopper S to 6 months following herbicide
application. Two sites received no herbicide treatment, but
were chopped twice within a 3 to 6 month period. On two
areas half of the site was chopped and the other broadcast
sprayed with GarlonTh jtnclopyr (3.5 ,6-trichloro-
pyridinyloxyacetic acid)1 at a sate of 4.5 kg/ha active
ingredient. Machine planting was used to establish Jongleaf
seedlings on allregenerated sites. On ten sites a V-blade
scalped about a half meter strip during planting.

Table 1. Number of stands and total area by treatment

Treatment Number Area
of Stands Treated

(ha)

Uncut stands 31 735
Harvest only 4 50
Hexazinone liquid 10 210
Hexazinone granular 15 270
Hexazinone liquid & chop 12 190
Ilexazinone granular & cbop 10 105
Chop & chop 2 30

Table 2. Wiregrass cover by treatment for selected longleal
stands on the Ocala National Forest, Florida.

Treatment Wiregrass Cover
~ange Mean ace

Uncut stands 10-81 42+1-2.1

Harvest only 28-64 47+/-3.2

Hexazinone (liquid) 21-73 42+1-2.3

Hexazinone (granular) 18.68 36+/-1.8

Hexazinone (liquid)
and chop

2-67 27+/-2.1

Hexazinone (granular)
and chop

1-20 14+1-1.5

Chop and chop 0-1 l+/-0.3

Results and Discussion

There was a considerable range in wiregrass cover
(10 to 81 percent) in mature uncut stands (Table 2).
Site prepared areas had the same general range of
values except the bexazinone and chop and the
double chop sites, which both had lower maximum
values. The range in wiregrass cover in uncut stands
results largely from differences in past burning
regimes and location relative to sand pine stands.
Areas burned more often have less cover from
competing oaks and other shrubs and consequently
more wiregrass cover. Stands adjacent to sand pine
scrub, have been invaded by sand pine and the shrub
understozy of that community. Competition front
these species will eliminate wiregrass from a
significant portion of the site. Thus stands that
burned very infrequently and were ttext to sand pine
scrub, now have low wiregrass cover.

Statistical comparisons ofsite preparation treatments
are not valid because most site preparations were not
assigned at random. However, comparisons of
treatment averages do suggest treatment effects.
Areas regenerated without site preparation appear to
have the same average wiregrass cover ~5 uncut
stands or harvest only areas (Table 2). Silas p~5p~~~d
with liquid hexazinone also appear to have nearly the
same cover as untreated stands. It appears the
granular form of hexazinone may have caused acute
decline in wiregrass cover. The average wWeVtfl
cover on areas chopped after spraying with liquid
hexazinone was less than for uncut stands. Stands
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treated with granular hexazinone and then chopped
now have only about one third the wiregrass cover of
uncut stands. Only two sites had been double
chopped, but both now have very little wiregrass
cover.

It appears liquid bexazinone applied at the rates and
by the methods used here should not adversely
impact wiregrass cover on sandhills wiregrass -

longleaf sites. Individual wiregrass bunches have
responded to the reduction in competition, as they
would following a tire, and have flowered
abundantly. The small apparent declinewith granular
bexazinone agrees very closely with the estimated 5
percent loss in wiregrass noted by Duever (1989).
Vegetative reproduction of wiregrass should be able
to replace this small decline in cover. Also this is a
one time herbicide treatment to reduce competing
oaks, which can then be easily maintained with
prescribed tire.

This does not mean hexazinone will not kill
wiregrass. At higher rates, which can occur if
application strips overlap, mortality may be higher
(Duever 1989). This can be avoided by using spot
gun applications which virtually eliminate overlap.
The lower application rate of 1.1 kgiba appears
adequate for competition control and should be
favored.

Since liquid hexazinone alone caused no decline in
wiregrass cover, chopping after herbicide treatment
must have caused the wiregrass mortality. The
magnitude of the present difference in wiregrass
cover, between chopped and uncut sites, is
comparable to the 23 percent decline from chopping
alone reported for a west Florida sandhills site
(Outcalt and Lewis 1990). The combined effect of
granular hexazinone and chopping also appears
harmful to wiregrass. Thus, even a single pass with a
double drum chopper should be avoided on aandhills
sites which contain wiregrass. As shown previously
(Qutcalt and Lewis 1990) two passes with a double
drum chopper will nearly eliminate wiregrass from
the site.

Only two sites were treated with Garlon but it was
done so statistical comparisons could be made. Both
sites had a lot of oak competition before treatment,
and thus low wiregrass cover. Two years after site
preparation the Garlon treatments had 18 percent
Wiregrass cover while the chopped treatments had
significantly less at 6 percent (s.c of 2.63). As with
hexazinone, chopping was much more detrimental to
Wiregrass than the herbicide. Further study is needed
comparing wiregrasscover before and after treatment
With (3arlort before wide scale use can be
recommended

Conclu.sion

With selective herbicides, sandhills sites can be site
prepared and planted to longleaf pine without
adversely impactingthe critical species wiregrass. If
the site has a heavy invasion of sand pine (Fignre
Ia), it should first be prescribed burned. Prescribed
burning should be followed by a spring application of
liquid hexazinone at a rate of I to 1.5 kg/ha active
ingredient. Herbicide should be applied with a spot
gun with spots spaced on a 2 meter grid. This
treatment will reduce woody competition without
materially damaging the wiregrass (Figure Ib). Sites
can then be planted with machine or by hand (Figure
lc). This should result in a good stand of longleaf
seedlings and an abundantcover of wiregrass three to
four years after planting (Figure Id). Any sand pine
seedlings in the stand can be mechanically removed
using brush saws. in a few years when the longleaf
are large enough, a prescribed fire carried by the
wiregrass will reduce oak sprouts and other woody
competition. From this point forward a fire cycle of
3 to 5 years with the majority during the growing
season will mimic the natural fire regime, restrict
sand pine invasion, keep woody competition in check
and help maintain the vigor of the wiregrass ground
cover.
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Figure 1. Adjacent sandhills areas on the Ocala National Forest, Florida, at different stages of restoration with hexazinone.
(a) Two months after August prescribed burn. (b) Five months af’.tr May application of hexazinone by spot gun.
(c) Six months after May hexazinone treatment and2 months~fLerV-blade planting of longleaf seedlings. (d) Four
years after hexazinone and planting operations.


